Effect of prolonged hyperglycemia on growth hormone levels and insulin sensitivity in insulin-dependent diabetes mellitus.
The aim of the present study was to characterize the effect of a hyperglycemic period (44 hours) on the levels of insulin-antagonistic hormones and insulin sensitivity in seven subjects with well-controlled insulin-dependent diabetes mellitus (IDDM). Hyperglycemia (approximately 15 mmol.L-1) was induced by a glucose infusion while the degree of insulinization was similar to that of the period with near normoglycemia (approximately 6.9 mmol.L-1). Insulin sensitivity was measured with hyperinsulinemic euglycemic clamps performed 4 hours before and after the periods of normoglycemia (control) and hyperglycemia. D-[3-3H]glucose was infused in the second clamp in each study to evaluate glucose production and utilization. Since growth hormone (GH) levels frequently are elevated during poor diabetic control, diurnal GH secretion was measured in blood samples continuously drawn for 24 hours during the euglycemic and hyperglycemic periods. Levels of epinephrine, norepinephrine, cortisol, and nonesterified free fatty acids (NEFA) were similar during the control and hyperglycemic periods and during the clamps. GH levels were also similar, but an abnormal diurnal secretion pattern was present with increased numbers of daytime peaks. Hyperglycemia did not reduce GH secretion in IDDM. Hyperglycemia for 44 hours induced insulin resistance (32% reduction of glucose infusion rate, P < .02). In the control study, a 21% reduction (P = .064, NS) of the glucose disposal rate (Rd) was seen, suggesting that the hospitalization period per se may also reduce insulin sensitivity. In conclusion, a period of hyperglycemia leads to insulin resistance in IDDM patients. This insulin resistance cannot be attributable to increased levels of insulin-antagonistic hormones, although an abnormal secretion pattern for GH was found.(ABSTRACT TRUNCATED AT 250 WORDS)